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ABSTRAK 
Kajian ini bertujuan untuk mengkaji batu bata pasir dengan klinker sebagai 
pengganti separa agregat halus dengan nisbah 15% dengan sekam padi sebanyak 10%, 
20% dan 30%. RH adalah bahan buangan yang dihasilkan selepas menuai padi dan 
dibuang sementara POC adalah produk sampingan dari peringkat pemprosesan barangan 
kelapa sawit. Dengan berkaitan dengan kajian ini, POC dan RH mentah mempunyai 
tekstur dan fizikal yang sama seperti pasir biasa. Bidang kajian merangkumi parameter 
penting dalam menentukan kekuatan mampatan, keupayaan penyerapan air lenturan dan 
ketumpatan. Sejumlah 216 batu bata pasir dengan dimensi panjang 225mm, 113 lebar 
dan kedalaman 75mm disediakan dan dibahagikan kepada empat kumpulan mengikut 
jenis ujian yang berlainan. Ujian mampatan menggunakan 120 batu bata dan ujian 
lenturan menggunakan 72 bata manakala ujian penyerapan air dan ujian kepadatan sama 
dengan 24 bata. Semua sampel batu pasir di setiap ujian mempunyai empat penggantian 
RH yang berbeza. Terdapat 10%, 20%, 30% dan campuran kawalan. Semua sampel 
dibahagikan sama rata dan dirawat dengan pengawetan udara dan air selama 28, 60 dan 
90 hari sebelum ujian. Sampel pada 60 hari pengawetan dengan RH 10% menunjukkan 
campuran terbaik untuk kedua-dua jenis pengawetan. Keputusan akhir menunjukkan 
bahawa semua sampel dicapai kekuatan mampatan dan lenturan minimum. Kajian 
akhirnya menunjukkan bahawa bata pasir simen dengan klinker dan RH sebagai 
pengganti separa untuk agregat halus mendapat hasil yang lebih baik. 
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ABSTRACT 
This research has aims to study for sand bricks with clinker as partial replacement 
for fine aggregate with ratio of 15% with rice husk of 10%, 20% and 30%. RH is a waste 
material that produce after harvesting the paddy and being disposed while POC is a by-
product from the processing stages of palm oil goods. By relating to this study, the POC 
and raw RH have the same texture and physical as normal sand. The field of studies 
covers crucial parameters in determining the compressive strength, flexural strength 
water absorption ability and density. A total 216 sand bricks with dimension of 225mm 
length, 113 width and 75mm depth were prepared and been divided into four groups 
according to different type of testing. The compression test used 120 bricks and flexural 
test used 72 bricks while water absorption test and density test are same with 24 bricks. 
All the sand bricks samples in each of the test had four different replacement of RH 
percentages. There were 10%, 20%, 30% and the control mixture. All sample are divided 
equally and cured in air and water curing for 28, 60 and 90 days before testing. The 
samples at 60 days of curing with RH 10% are shows the best mixture for both type of 
curing. The final result indicate that all sample are achieved the minimum compressive 
and flexural strength. The study finally demonstrated that cement sand brick with clinker 
and RH as partial replacement for fine aggregate get better result. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
The world of construction industry are rapidly growth nowadays as its always aiming 
to becomes better cheaper and greener along the goals to archive environmental friendly 
to the world. The increase of construction industry are always depends on demands for 
people in a population to fulfil their needs. As many construction are develop, the more 
building materials are required and this causes the building materials become shortage, 
thus intervention into looking the material alternative are needed. Malaysia is overburden 
with waste materials and mostly dump these materials to landfill and required more 
spaces or area. Therefore the only way to overcome the problems is by recycling these 
materials into renewable building materials. Waste materials such as rice husk (RH) can 
be used as a replacement of sands in concrete. RH have a properties such as its low bulk 
density, toughness, abrasive in nature, resistance to weathering to name a few, therefore 
it can be used as an in filled material that do not really need to have the strength of an 
engineering bricks which the strength 7.5 N/mm² as stipulated in BS EN 771-3:2003[6] 
would be good enough. 
The agricultural industry in Malaysia has progressed rapidly over the past few 
decades with the palm oil industry showing significant dominance. Statistics show that 
the total plantation area of oil palm in 2014 was 5.39 million hectares, which increased 
by 3.1% compared to 2013 (MPOB, 2014). In addition, as of the third quarter of 2015, 
almost 16.91 million tonnes of crude palm oil were produced in Malaysia (MPOB, 2014). 
As of October 2015, there were 442 fresh fruit bunch (FFB) mills in Malaysia, which 
processed about 82.74 million tonnes of FFB (MPOB, 2015). The mass production of 
palm based products also generates an almost similar quantity of by-products, which have 
2 
to be handled appropriately. Such by-products include oil palm shell (OPS), oil palm fibre 
(OPF) and palm oil clinker (POC). The incineration of OPS and OPF in a boiler at high 
temperature generates palm oil clinker (POC). One of the current trends reported by 
Vijaya et al. (2008) is that some of the mills make use of POC to fill the potholes on the 
roads leading to the plantation estates. Thus, considering the continuous depletion of 
conventional materials from natural resources for manufacture of mortar and sand brick, 
it would be a novel and indeed innovative method to channel this waste as an alternative. 
Although a few studies have been conducted on the use of POC as aggregate, it should 
be noted that none focused on the use of POC fine as a replacement for sand. This study 
is expected to create a breakthrough for the incorporation of POC fine. 
1.2 Problem Statement 
Paddy residue consists of paddy straw and rice husk. Both of these residues are still 
not fully utilized in Malaysia. Malaysia is distinctive of the prominent producers of 
paddy. It has gained 0.48 Million tonne of rice husk (UNDP, 2002) with 3, 176, 593.2 
tonnes production of rice straw in a year (Malaysia Economics Statistics, 2011) due to 
the emerging technological development in agro-industry. Malaysia’s agriculture 
department is targeting to expand the output of the paddy sector as of the recent harvest 
from 3 to 5 tonnes per hectare to about 8 tonnes per hectare in 2012 and 9 to 10 tonnes 
per hectare in 2020 (NCER, 2007). If the target is achieved with 10 tonnes per hectare, 
the output of paddy will be increased to 6, 575, 474.8 tonnes per year. According to 
national news agency (BERNAMA, 2013), 200,000 ha idle land in Malaysia will be used 
for paddy plantation. This will increase to about 30% of paddy production.  
In Malaysia, most common brick in construction industry is cement sand brick due to 
its price are cheaper. Unluckily, the cement sand bricks are lower values of compressive 
strength, fire resistance and chemical-attack resistance but higher value of water 
absorption and initial rate of section compared to fire-clay brick. The conventional fire-
clay brick still has a lot of room for development. Some fires-clay bricks have high values 
of compressive strength but are high in water absorption, and are really heavy. In order 
to improve the performance of engineering properties of cement sand brick in terms of 
compressive strength, water absorption, density and flexural strength other materials can 
be considered to partially replace fine aggregate with rice husk.  
3 
1.3 Objective of Study 
The objectives of this study are:  
i. To investigate the optimum ratio of palm oil clinker in cement sand brick.  
ii. To determine the characteristic of cement sand brick: 
➢ Density  
➢ Water absorption rate  
➢ Compressive strength   
➢ Flexural strength 
1.4 Scope of Research 
In this study palm oil clinker (POC) are used as the waste materials. Based on the 
objective of this research is to study the optimum percentages of palm oil clinker used in 
the cement sand brick. The dimensions of the brick are according to the Public Work 
Department (PWD) Standard Specification for Buildings Works, 2005, it stated that, all 
cement sand brick shall comply with MS 27. The nominal size of cement sand brick is, 
the length is 210 mm (± 3.2), width is 100 mm (± 1.6) and depth is 71mm ± (1.6). The 
ratio used for the brick mixture is 1 ratio 6 (1:6) which are according to cement sand brick 
ratio. 
In this research there are the percent of replacement for fine aggregate with ratio of 
15% with rice husk of 10%, 20% and 30%. This ratio used to determine which the best 
ratio are there have 60 samples. Each ratio will undergo a testing and analysis, and based 
on the testing and analysis result, the best optimum percentages of palm oil clinker are 
determined. 
The laboratory testing are for properties at 28 days, 60 days and 90 days. For 
compressive strength and flexural strength test were conducted at 7 days and 28 days. 
Water absorption test were conducted at 28 days. All this test were conducted in 
according to ASTM C55 (2015).
41 
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